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Lecture Experiments on Colour 

For some time I have been taking an active interest in the 
phenomena of colour, and have read with much pleasure the 
papers of Mr. Strutt and other gentlemen, and the abstract of the 
interesting lecture recently delivered at the Royal Institution by 
Prof. Maxwell. I have repeated many of the experiments of 
these observers, and have successfully exhibited them in public 
in a modified form, and in a way which can be readily repeated 
by other lecturers without the aid of the elaborate contrivance 
used by Prof. Maxwell. The following experiments make no 
pretension to rigid accuracy, but are merely described as striking 
lecture-table demonstrations of well-ascertained but little known 
scientific facts. I use the lime light for their exhibition, as it 
suits my convenience better than the electric light, though many 
lecturers prefer the latter. 

A beam of light from the lantern is passed through a slit, 
focussed by a lens, refracted by a disulphide of carbon prism, 
and the spectrum exhibited in the usual way. A flat cell con- 
taininv a solution of potassium permanganate is next placed in 
front of the slit. With a weak solution and narrow slit a series 
of black bands are produced in the green part of the spectrum, 
but with a stronger solution the green and yellow are completely 
cut out, allowing only the red and deep blue lights to pass. On 
widening the slit these bands of coloured light of course increase 
in width” also, gradually approaching each other until they over¬ 
lap, producing a fine purple by their admixture. 

If the experiment be repeated, substituting for the perman¬ 
ganate an alkaline mixture of litmus and potassium chromate 
in certain proportions,-only the red and green light are trans¬ 
mitted, the blue, and especially the yellow, being completely ab¬ 
sorbed’. On widening the slit as before, the red and green bands 
overlao, and produce by their union a very fine compound yellow, 
while the constituent red and green are still visible on each side. 
The effect is most striking when by the widening of the .-lit a 
round hole is exposed in its place, when there appear 0:1 die 
screen two circles, respectively green and red, producing bright 
yello w by their admixture. This experiment is the more striking 
as it immediately follows the process of absorbing the simple 
yellow. The mixture above described (suggested by Mr. Strutt). 
answers better than a solution of chromic chloride. 

Of course, it is a well-known fact that all natural yellows giye 
a spectrum of red, yellow, and green, and a common effect illus¬ 
trating the compound nature of yellow is noticed when exhi¬ 
biting a continuous spectrum on a screen. When , the slit, is 
narrow the green is very fully developed, and only separated from 
the red by a very harrow strip of yellow, while on gradually 
increasing the width of the slit the red,and green are seen to over¬ 
lap, producing the brilliant yellow we generally notice. Thu's 
the’purer the spectrum the less yellow is observed. 

If the continuous spectrum be produced with a quartz prism, a 
little management and adjustment of the distance of the screen 
will cause the two spectra to overlap, so that the red of one may 
be made to coincide with the green, blue, or any desired tint of 
the other. The same result is obtained by employing two slits 
at the same time, the distance between which can be adjusted.. By 
this means two spectra are obtained simultaneously, any portions 
of which can be made to coincide. 

I have not tried to use a double refracting Nicol’s prism, as 
is suggested by Mr. Strutt in the number of Nature for June 22. 

A saturated solution of potassium chromate absorbs all rays 
more refrangible than the green, while a solution of ammonio- 
sulphate of copper stops aii but the blue and green. These 
statements may be proved by placing flat cells containing the liquids 
in front of the slit of the lantern, and on placing one cell in 
front of the other in the same position the green light only is 
transmitted. This experiment serves to explain the reason that 
the mixture of yellow and blue generally results in green, all 
other rays being absorbed by one or other of the constituents. 

By placing the two cells in front of separate lanterns, and 
throwing discs of light on the screen, a beautifully pure white 
is produced where tli? blue and yellow overlap. 

I employ one lantern only for this experiment, using two 
focussing lenses side by side to produce the overlapping circles of 

light. . , 1 

I also employ a cell with three compartments, containing solu¬ 
tions of aniline red, ammonio-sulphate of copper, and a mixture 
of potassium chromate with the last solution, and projecting 
images on the screen by means of three lenses fitted on the same 
stand but capable of separate adjustment. I can thus exhibit 
overlapping circles of brilliant red, blue, and green light, which 


produce a perfect white by their admixture, while at the same 
time there is seen the compound yellow produced by the union of 
red and green, the purple arising from the red and blue, and a 
colour varying from grass green to sky blue produced by the 
combination of the green and blue light. This experiment has 
the advantage of exhibiting at the same time the three primary 
colours—red, green, and blue—the compound colours produced 
by their mixture, their complementary tints, and the synthesis of 
white light. 

The flat cells mentioned are made by .cutting thin pieces of 
board to the desired shape, and cementing pieces of window glass 
on each side by means of pitch. 

Sheffield, June 26 Alfred H. Allen 


Mr.“Stone and Prof. Newcomb 

I AM sorry, indeed, that anything in my answer to Prof. New¬ 
comb should be unsatisfactory to Mr. Stone. It will certainly 
be hard if after drawing upon myself Prof. Newcomb’s indigna¬ 
tion by advocating Mr. Stone’s claims, I should find that I have 
unwittingly offended Mr. Stone also. 

It is the misfortune of a writer on science that he has often to 
deal with overlapping claims; and when he adheres unflinch¬ 
ingly (as I have always done) to what he regards as the strict 
line of truth, he cuts off a little from the claim; on either side, 
and so offends both claimants. I have found myself in the same 
difficulty as respects the work of Dr. De la Rue and Fr. Secc hi, 
in i860, and I fear the result may have been the same in that 
case also. 

In another case, that of Mr. Lockyer and his fellow-workers 
in spectroscopic solar researches, I freely admit that what I re¬ 
garded as the line of truth when I wrote “ Tne Sun,” I now no 
longer regard as strictly such, evidence having been produced 
which has satisfied me to that effect. Even in this case, how¬ 
ever, I have in the first place very little to correct, and in the 
Second lam by no means certain that I shall be able to satisfy 
all or any of those concerned. 

Fortunately or unfortunately, the writer who cannot please all 
proves equally his desire to do justice to all-by leaving all dis¬ 
satisfied. This is commonly the fate of the true neutral. I must 
confess, however, that I cannot see what reason Mr. Stone has for 
being dissatisfied, since I have ascribed to him, much to Prof. 
Newcomb’s dissatisfaction, the final and complete solution of a pro¬ 
blem which both have dealt with very ably. I am still waiting 
to hear the nature of Prof. Newcomb’s objections. Whatever 
they may be, I am assured of this —that in defending (if I can 
defend) my own work, I shall be advocating Mr. Stone’s claims. 
I hope that in so doing I shall not very grievously offend that 
gentleman, towards whom I entertain the most friendly feelings, 

Richard. A. Proctor 


Saturn’s Rings 

The reviewer of Lieut. Davies’s work on Meieors has some¬ 
what misunderstood the extent to which I have been indebted 
(in preparing my treatise on Saturn) to Prof. Maxwell’s excellent 
“Essay on the Saturnian Ring-System.” I haveqnoted.inall two 
and a half lines from that essay, with proper reference to it, and 
I have devoted one-third of a page to summarising the most im¬ 
portant section of the essay. All the rest of my chapter on the 
Nature of the Rings was written before I had seen Prof. Max¬ 
well’s contribution to the meteoric theory of the ring-system. 
I may add that every result in Saturn, which is not distinctly 
referred to authority, or else obviously common property, has 
been worked out by myself, as my note-books will abundantly 
testify. Richard A. Proctor 

Brighton, August 28 


A Rare Phenomenon 

Sunday, the 13th August, and several days before, having been 
very hot and dry, agreat deal of dust was suspended in the atmo¬ 
sphere, which caused without doubt the intense red colour of the 
s etting sun, and might contribute to the phenomenon I am about 
to describe. This phenomenon may easily be understood by 
m eans of a globe bisected by a meridian plane, one half of it 
representing the celestial vault. Beginning at the eastern end of 
the equator, the space between the 40th and 50th degree of 
longitude may be tinged with reddish grey ; then the space be¬ 
tween the 60th and 75th degree, further, that between the 
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85th and 105th, and finally that between the Ti5th and 140th 
degrees. But the intensity of colour must vary inversely to the 
breadth of the stripes, and the three stripes left between the red 
ones be filled with a pretty vivid blue. This hemisphere 
placed upon a table with its southern pole pointing towards 
sunset, will afford a tolerable portrait of the aspect of the sky as 
it appeared immediately after sunset, and continued unchanged 
for more than a quarter of an hour. The stripes were not visible 
near the horizon, but were very distinct at an altitude of about 
fifteen degrees, and almost disappeared about the zenith. No 
cloud was seen during the occurrence of the phenomenon. 

These stripes were certainly parallel in reality, and their ap¬ 
parent divergence may be accounted for by perspective. The 
reddish stripes may owe their colour to sunlight reflected back 
from the particles scattered in the atmosphere. But why did 
the celestial vault show so distinct a blue colour in the inter¬ 
vening bands? Yet, probably, this phenomenon is more easily to 
be explained than the infinite variation of evening colourings that 
want a valid explanation to this day. 

Magdeburg, August 19 A. Sprung 


THE A URORA 

HERE was a very fine display of aurora here on the 
night of the 21st. It commenced to be visible 
about 9.30 P.M., reached its maximum about 11, and faded 
suddenly away about 11-30. In appearance it was of a 


silvery white, without a trace of that rose colour which 
characterised the three great displays of last autumn. 
The main portion of the light was in the north-western 
quarter of the heavens, and it was sufficiently strong to 
see large print by. Extending from the north-west and 
reaching the north-eastern horizon arose three luminous 
arches concentric with each other, the 1st about 15 0 
altitude, the 2nd about 25° altitude, and the 3rd about 
40° altitude. These were connected by radial tongues of 
light which were ever changing their height. There was 
another marked and isolated nucleus about and around 
a Lyras. 

At about 10.45 P-M. there were most curious rays shot 
up from the arches in the north, and concentric with them 
These shooting arches, if I may call them so, had at the 
horizon an apparent angle of about 150° to 180 0 , but as 
they approached the nucleus in Lyra, they contracted 
and lost themselves in sheets of white light. On applying, 
the spectroscope I found one bright line visible all over 
the heavens excepting on the south horizon for an altitude 
of about 25°. The spectrum obtained on the north-west 
gave five bright lines, of which I send a drawing. 

From want of convenient measuring apparatus I had 
resource to the method of superposed spectra. The light 
I chose for comparison was that of a tallow candle, from 
which I got the bright lines of sodium and carburetted 


Candle. . . 


Aurora. . . 


COMPARISON! SPECTRA OF SUN, AURORA, AND CANDLE 



hydrogen. The instrument I used was one of Browning’s 
direct°vision spectroscopes—an instrument that gives 
the best results with the minimum amount of light. Of 
the bright lines, two were strong, one was medium, two 
were very faint. In the accompanying map I have put 
the solar spectrum at the top and carried the chief lines 
down for comparison. In putting numbers to the lines I 
have been directed by their degrees of intensity. 

No. 1 is a sharp, well-formed line, visible with a very 


narrow slit. 

No. 2. A line very slightly more refrangible than b. 
The side towards D is sharp and well-defined, while on 
the other side it is nebulous. 

No. 3. Slightly less refrangible than G, is a broad hi¬ 
de fined band only seen with a wide slit. 

No 4 A line near E, woolly at the edges, but rather 
sharp in the centre. This should be at or near the 
position of the line 1474 °f the solar corona. 

No, 5. A faint band, coincident with 0, extending 
equally on both sides of it. 

The"barometer stood at 29'574m. ; the thermometer at 
6i°'3. A gentle wind was blowing from the south-west, 
and the sky was free from clouds. 

Observatory, Dun Echt, Aberdeen Lindsay 


FRUIT CLASSIFICA TION * 


D R. DICKSON referred to the confessedly unsatisfactory 
state of fruit-classification, and to the very unnecessary ex¬ 
tent of the existing terminology, which is further complicated by 
a considerable amount of variance among botanists as to the pre¬ 
cise application of several of the terms employed. He was of 
the opinion, which he believed to be a growing one among 
botanists, that the most convenient method of classification was, 
in the first place, rigorously to restrict the definition of a “fruit ” 
to the mature or ripe pistil, excluding from that definition the 
modifications of accessory parts or organs, which, in many cases, 
are correlative therewith ; and, secondly, to base the primary 
classification upon the general character of the modification un¬ 
dergone by the parts of the pistil in ripening, treating as of minor 
importance the characters involved in the description of the 
flower, such as the superior or inferior position of the ovary, &c. 

The classification which Dr. Dickson suggests for the con¬ 
sideration of botanists approaches most, nearly to that indicated 
by Schacht in his “ Grundriss,” of which, indeed, it may be 
viewed as a modification and expansion. Schacht grouped fruits 
under three heads— (r) Capsular fruits which dehisce to allow 
the seeds to escape ; (2) splitting fruits or Schizocarps, w r hich 


a ‘'Suggestions on Fruit Classification, IN,Alex. 
Regius Professor of Botany in the University ot Glasgow. 
British Association, 1871. 


Dickson, M.D., 
Read before the 
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